Oxidative stress and release of tissue plasminogen activator in isolated rat hearts.
To evaluate the potential of tissue plasminogen activator (t-PA) as a marker of endothelial activation or injury, the dose-response relationship between reactive oxygen intermediates and t-PA release was investigated in isolated rat hearts. After stabilization the hearts were perfused for 10 minutes with different concentrations of hydrogen peroxide (H2O2) (0 (control perfusion), 20, 40, 80, 120, 160, or 200 microM) (n = 8 hearts/group), followed by 30 minutes recovery. Higher concentrations than 80 microM induced cardiac dysfunction and a dose-dependent release of lactate dehydrogenase, indicating myocyte injury. H2O2-concentrations of 80 microM and more caused a significant, but temporary t-PA release. Peak t-PA release occurred more rapidly with higher concentrations, but otherwise there was no difference dependent on the H2O2-dose. The effects of H2O2 (120 or 200 microM) on t-PA release were also compared to the effects of bradykinin. Both were given for 10 minutes as above, and the procedure was repeated after 10 minutes recovery. Bradykinin (50 or 500 nM) released t-PA with the same magnitude, but with peak values occurring earlier than t-PA release induced by H2O2. Bradykinin, but not H2O2, induced t-PA release during the second exposure, suggesting different mechanisms of release. Perfusion with H2O2 leads to a dose-dependent myocardial injury in isolated rat hearts. H2O2 also causes an acute t-PA release without dose-dependency, suggesting an all or nothing response of the endothelium. t-PA may be used as an indicator of, but cannot quantify endothelial activation or injury.